Previous data suggest that overtraining can overcome fear conditioning deficits in rats with lesions of the basolateral complex of the amygdala (BLA). We have previously shown that the central nucleus of the amygdala (CEA) is essential for the acquisition and expression of conditional fear to both contextual and auditory conditioned stimuli (CSs) after overtraining. This provides strong evidence that the CEA can compensate for the loss of the BLA. Another brain area that may compensate for the loss of the BLA is the bed nucleus of the stria terminalis (BNST). We explored this possibility by examining the consequences of lesions or reversible inactivation of the BNST on the expression of overtrained fear in rats with BLA lesions. We demonstrate that lesions or inactivation of the BNST block the expression of freezing to the conditioning context, but not to an auditory conditional stimulus. These results reveal that the BNST has a critical role in the expression of contextual fear, but not fear to an auditory CS, and is therefore not the essential locus of compensation for fear learning in the absence of the BLA.
Introduction
Neuroscientists have long sought to understand the neural basis of learning and memory. An influential approach to this problem pioneered by Richard F. Thompson and colleagues is the modelsystems approach whereby the neural circuitry underlying a simple form of learning, such as classical conditioning, is dissected (Christian & Thompson, 2003) . In recent years, Pavlovian fear conditioning has proved to be an important model for studying the neural mechanisms and circuitry of emotional learning and memory (Davis, 1992; LeDoux, 2000; Maren, 2001; Maren, 2005) . In the paradigm, a conditioned stimulus (CS), such as the context of the conditioning chamber or a discrete auditory cue, is paired with an unconditioned stimulus (US), such as a mild footshock. After conditioning, the CS elicits a conditioned fear response (CR), characterized by an increase in heart rate, blood pressure, release of stress hormones, and somatomotor immobility (i.e. freezing).
Years of work have now revealed that the amygdala is essential for the acquisition and expression of Pavlovian fear memories (Davis & Whalen, 2001; Fendt & Fanselow, 1999; LeDoux, 2000; Maren, 2001) . Specifically, the basolateral complex of the amygdala (BLA) is believed to be the critical site of CS-US convergence underlying the acquisition and of Pavlovian fear memories.
However, we have discovered that deficits in fear conditioning in rats with BLA lesions can be overcome with overtraining (Maren, 1999a; Zimmerman, Rabinak, McLachlan, & Maren, 2007) . The capacity for fear learning in rats with BLA lesions suggests other brain areas are sufficient for the acquisition and expression of conditional fear. Indeed, we have recently shown that the amygdaloid central nucleus (CEA), which also receives CS and US information, is essential for the acquisition and expression of conditional fear in rats with BLA lesions. These findings suggest that the CEA mediates the acquisition of fear in rats with BLA lesions, although this memory requires many more trials to acquire (Maren, 1999a) and is short-lived (Poulos et al., 2009) . Another brain structure that might mediate fear conditioning in the absence of the BLA is the bed nucleus of the stria terminalis (BNST). The BNST possesses similar afferent and efferent connectivity to that of the CEA (Dong, Petrovich, & Swanson, 2001; Walker, Toufexis, & Davis, 2003) . Furthermore, Sullivan and colleagues recently demonstrated a role for the BNST in the expression of conditioned fear (Sullivan et al., 2004) . Specifically, they found that lesions of the BNST block the expression of contextual fear, but not fear to an auditory CS (Sullivan et al., 2004; Waddell, Morris, & Bouton, 2006) . It is possible therefore that the bed nucleus of the stria terminalis (BNST), like the CEA (Zimmerman et al., 2007) , may be able to compensate for the loss of the BLA following overtraining.
In support of this possibility, Poulos, Ponnusamy, Dong, and Fanselow (2010) have reported that BNST lesions or inhibition of
